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Annual Water Management Plan - 1980

Due to the complicated history of water rights at Lake Andes, plus
the changeover in management objectives since DVE, I've put together
& more elaborate history than is probably required for the annual
report; however, the information contained in the plan should

prove beneficial to subsequent refuge managers and their asgistant,
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ANNUAL WATER MANAGHEMENT PLAN, 1980

A. Background and General Water Use Lake Andes

The Fish and Wildlife Serwice has two water rights of record
authorizing the appropriation of water for use in the Lake Andes

National Wildlife Refuge. The first is U, S, Withdrawal No, 517-3

Andes and to a small diversion system to divert runoff from an

which pertains to the storage and management of water in Lake W”E%fo

additional 2560 acres of drainage into the southern portion of db

Lake Andes via Garden Creek., U, S, Withdrawal No. 5173 reserves
<ofagdldﬂﬂ appli tation,
20,359 acre-feet of water from all tributaiies of Leke Andes.

The water supply for Lake Andes comes entirely from runocff
from an 8L,800 acre watershed, with the main tributary being
indes CreeR which terminates at the north end of Lake Andes, Other
than an existing artesian well at the Rest Haven Resort (south
unit) plus periodic water supplements from Owens Bay, annual
runoff (through snow melt or periodic rainfall) supplies the
only water source to Lake Andes,

Leke Andes is an extremely productive lake Top fish, water.
fowl and water-related aquatic birds when water supplies are
adeguate, Optimum waterfowl production and associated macro-
invertebrate and submergent food supplies are produced during
the periods of less-than-optium water levels, Given the afore-

mentioned conditions, Lake Andes can be annmually expected to

A

e



produce 20,000 ducks and 30,000 coots, while as many as 100,000
ducks and 140,000 geese (both Canada and Snow) may use the lake
during Fall migration, During the Spring and Summer months,
countless numbers of birds use the lake for both resting and
feeding,

Water management by U, 3. Fish and Wildlife Service pers
sonnel on Lake Andes is almost ncnexistent, mainly becsuse of the
existing easement with South Dakota which grants, the exclusive
and perpetual right and easement to flood with water, and to
maintain and operate an artificial lake. . . . for water conser-
vation, drought relief, and for migratory bird and wildlife con-
servation purposes, and/or upon said lands and waters to operate
and maintain a wildlife conservation demonstration unit and a
closed refuge and reservation for migratory birds and other
wildlife", Because of the less=than-predictable anmual runoff
condition necessary to raise or maintain water levels, plus the
extreme local citizen sentiment relating to the need for rec-
reational facilities on the lake, the Service has traditionally
let Mother Nature control the water levelg,

Being a prairie lake, the periodic desiccation-innundation
associated with historic dry-wet cycles provide meximum ben-
efits to both fish and wildlife resources without man's artificial
interference, Unless an artificial, dependable source of water
for Lake Andes becomes available, therefore allowing for ben-
eficial periodic draw-downs, based upon biological reasoning,
the current policy of holding as much water as possible with no

water level manipulation between the three units, must be continuved,



With the 1922 establishment, via Congressional action, of
o *““HD ‘ an artificial outlet structure (1437.25 s, L. elevstion) for
- mednder ine
s €JC€5 7 f1.0ke Andes, therefore effectively lowering the historic high
1433.28 md
| vwater level of the lake by 13- feet, plus the increased demand by
private irrigators for water within the upper level aquifer flows
(0-2l0 feet), for which Lake Andes contributes greatly, the histe
oric remembrances of Lake Andes as a permanent body of deep

blue water, replete with stern-wheel tourist boats and fantastic

bass fishing, are unfortunately, a thing of the pagt.,

B. _Background and General Use - -Lake—indes Cweng E?qﬂ

An executive order,,signed by President Franklin D. Roosevelt
on February 1L, 1936, established the initial 365 acres (later
known as the Owens Bay Unit of the Lake Andes NWR) of the Lake
findes Migratory Waterfowl Refuge. These 365 acres were reserved
and set apart for use as s refuge and breeding ground for migratory
birds and other wildlife, During subsequent years, an additional
W67 acres were purchased and the Qwens Ray Unit was created,

The original, primary management, ebjectives for Owens Ray
were established to provide a wintering area, a migrational rest
stop and a wildlife production area, in that order, Over 350
acres of uplands surrounding Owens Bay were farmed for flocks
of as high as 200,000 ducks and 40,000 Canade geese which over-
wintered in the Bay,

To facilitate water management on Owens Bay, the Fish and

‘Fgrnn]# AL; Wildlife Service, on July 6, 1956, submitted an application to

20-% | .
the state to drill an artesian well to produce 2.22 cfs (1000 gpm)



of water for fish and wildlife management., This application
was approved and issued on December 31, 1956, with a completion
of work being submitted by the Service's Regional Engineer on
April 3, 1958,

The Owens Bay well was drilled in 1957, producing an open
flow of 1000 gpm. Following the 1957 installation of a 10 inch
value at the well head, the flow was reduced to 750 gpm. A
casing blow-out occurred during a well shut-in following the
1973 DVE outbreak., After an 8 inch liner was installed, the
resulting W50 gpm flow has remained stable as of this date,

In October, 1978, a replacement well was drilled by Huron
Drilling, 200 feet north of the existing well, By early Nov-
ember, drilling had continumed to the 933.5 foot level, the last
6.5 feet being into the hasement rock foundation of Sioux quartsite,
Because of the lack of water, the order to abandon was given
by the Regional Engineer.

Following the tragic Jamuary, 1973 die-off of an estimated
30-L0,000 ducks and geese which had wintered in the open water
(created by the free-flowing well) at Owens Bay, the objective
of holding large flocks of waterfowl throughout the winter was
abolished, |

During the next 5 years, the 300-plus acres of croplands
were reseeded to native grass nesting cover and the artesisn

well was shut off dubking the November-February period; therefore



eliminating the water source for the ducks and geese, Un-
fortunately, the minimal 450 gpm flow could not keep pace with
annual transpo-evaporation losses and by 1977, the 280 acre
Owens Bay warsh had shrunk to a L0 acre mudholel

During the 1970-75 period, a small (L0 acre) pond complex
was constructed, utilizing the water from the arteslan well to
maintain levels, Unfortunately, the lack of over-sll water
depth within this complex caused a near-totsl take over by
cattails therefore eliminating waterfowl production benefits,

A BLHP construction-rehabilitation project was initiated
in 1978 to deepen the pond complex, rehab the dikes and control
structure, construct nesting and loafing islands, plus rehab the
artesian well's water delivery systen.

Current water management of the Owens Bay Unit can be dew
lineated in the following manner: entire well flow diverted
into the North pralrie pond during late February; complete
inmundation of the ponds completed in approximately i weeks;
continuous flow through pond complex and into Owens Bay via the
south pond control structure; pond complex water levels dropped
6 inches in late June, then held stable until height of Iall
waterfowl migration; pond levels dropped slowly in early October
to expose submergent vegetation and macro-invertebrape populations;
well flow diverted directly inte Owens Bay prior to freeze-up;
conbimwous well flow into Owens Bay until the late February
diversion., It 18 unfortunate that the 1978 replacement well

failed. Because of insufficient water flows needed to refill



the Owens Bay marsh, periodic draw-downs cannot be accomplished
without causing habitat degradation(

Following the completion of this valuable pond complex,
plus the decision to allow the free flowing artesian water to
remain diverted into Owens Ray during the winter months {(thus
making up the majority of the summer's trenspo-evaporation losses),
the population once again has access to a permanent, biologically

acceptable marsh complex consisting of over 300 surface acres,

Ce Water Use~l1979 - Lake Andss

Runoff via the Lake Andes tributary system was nearly
nonexistent during 1979. If it had not been for a near average
rainfall year, the water levels would have been more drastically
affected, The following table lists periodic water level readings

made during 1979:

Table 1, Water Level Readings - Lake Andes

GAUGE READINGS

DATE NORTH CENTER SOUTH
3/6 1435,58 1430.90 1429,70
3/22 1436, 80 1h31.20 1h29,70
L/3 1436.80 1431,20 1429,70
h/10 - 143125 1429,.68
5/1 1436,56 1431, 30 1429.69
5/11 1436,52 1431.35 1429,75
c/21. 1436.5h 1431,32 1h29.65
5/29 1436, 10 - -

6/18 1436, 28 1431,23 1h29.49
7/26 1435.70 1430.89 1429.26

9/2h 1434, 88 1430,28
11/10 - 1430,22 -



Current spillway crest elevalbions are as follows: North -
1436.35; Center - 143L.85; South - 1436.75., Current pool
bottom elevations are as follows: North - 1L29.25; Center -
1427.003 South - 1h26,00,

Adherence to the established Lake Andes water management
plan (that is, hold as much water as possible up to 1437.25)
depends entirely upon 1980 runoff into the lake; therefore,

progress towards final objectives will be inadequate.

D. Water Use -~ 1979 - Owens Bay

Although Spring runoff into Owens Bay was nonexistent, per-
iodic rainfall and less-than-average evapcration allowe?d the
free flowing artesian well to reach and maintain planned water
lsvels on both the Cwens Bay marsh and the Prairie Pond Complex,

Table 2 portrays water level fluctuation in Owens Bay.

Table 2 Water Level Readings - Owens Bay, 1979

DATE GAUGE READING
3/6 1h42,30
3/22 1hhi2. 143
h/10 1hh2,58
5/1 1hh2,. 42
5/11 1hh2, 32
5/21 1hh2,36
5/29 12,12
7/9 11 .92
7/26 1hh1,72
9/2h 1Lh0,92

i
Current respective spillqﬁE% crest and pool bottom levels are:
h2, 042 and 1436.52,



During 1979, the Owens Bay artesian well produced approx-
imately 726 acre-feet of water. Unless aquifer levels (contained
within the Dakota sandstone) experience a rapid depletion, or
unless a major well mainbenance/repair problem develops, the
existing annual well flow will be sufficient to maintain levels.
Unfortunately, years with above-average temperature, wind veloc-
ities, plus below-average precipitation will play havoc with
management shjectives. For this to happen would spell disaster
to one of the best waterfowl production unite in the United States,

Due to the total lack (as of 3/1L/80) of runoff into Owens
Bay, it appears that the only major water inflow during 1980
will come from the artesian well, The well flow wss diverted
into the north Prairie Pond on 2/26 with the expected management
levels to be reached on or about 3/28, With the current water
level of Owens Bay being 1Wh1.82, it is expected that the 1980
management level of the Bay will also be reached; however, ex-
treme weather condition could canse losses which could not be
made up by the existing output of the artesian well.

It might also be added that the decision to allow the
artesian well to flow into Owens Bay dwiimeg bbe wikber months
(even though some man-hours must be expended for the dispersion
of wintering waterfowl) adds at least 182 acre-feet of water
into the Bay., This ammual replenishment may be the key to

waterfowl production figbres experienced in 1979 (2100 ducks

produced ), ! >
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: . . AREA-CAPACYTY TABLE

for
NORTH UNXIT (Unit 3) _

Elavaiion Capacicy Diffarence Area Diff, in .
{mal) (assumad) hdere-Fost - in Capacity - Acxes Ares .
1429,25 02 0 0 L
‘ - . 85 N 1 5
1431,25 24 106 ' EURRS - B e .
' o ' igd - oL 132
1432.25 95 - 300 200 o0
326 : S 1325
1433, 25 96 626 Co392
429 : _ R L S
1434.25-— 97 1,055 466 - C Tl
1435.25 98 1,548 ; 520 L :
o : 545 , : 50
1436.25 99 2,093 , 570 : o
_ . 590 43
1437.25 100 2,683 el Y LI 6il i
629 36
1438.25 101 3,312 E 647 R

1432.25 102 3,975 _ 680

¥100.0 = Qriginal Yater Right Filing elevation. o
Note: Current spillvay crest (Worth-Center Units) = 1436,35 alav, .

‘Planimetered f£yom Solberg's contour mﬁp by RWDH‘6/1$/45
ratypad 2/25/64 QWS
See Dug. R«50.Dak,~173-6
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LAKE ANDES NATIONAL WILDLIFE REFUGE
' ARBA~GAPACKXTY TADLE
H fﬂr
SCUTH UNIT (Gnit 1)

Rlevation Capacity Difference Axea DifE, in
pl) {assumed) Acxo~Faat in Gapacity Aczes Area

1426.23 89 0 0
- - 541 . 1082 |
1427.25 90 541, 1,082 .
‘ 1,206 248 y
428,25 9% 1,747 1,330 ' Yy
: : . 1,393 - 130 i
1429.25 92 3,142 - L,460
| 1,432 65 .
1430025 23 #;634 1'525 ) N
- 1,547 T 48 A
1431.25 94 6,181 1,570
1,567 35 e
- 1432.25 93 C 74768 o 1,605 ' o
1,621 e 3
1433.23 26 9,389 1,638 o '
1,649 ' TR
1634.25 | *97 11,038 1,660 ,
' - 1,673 . - A7
435,25 98 12,711 1,687
| | 1,704 o 35
1436.25 99 14,415 _ 1,722 -
: ' 1,744 - 43
1437.25 100 ‘ 16,159 1,767 /
. 1’?89 . . 45 R L
14638.25 10l 17,948 1,812 S
| | 1,831 | ¥ 5
1439.25 02 19,779 . 1,851

#37.0 = Original watsr'right £iling elavatiom.
Note: OCurrent spiliway crest (South-Gontex Unite) = 1434.83 °1°fo;

qiflanimaterad from Solberg's contouy map by RWD 6/13/43
- retyped 2/25/64 ORS
- Bee Dwg. $R-So.Dak,~173-4 & 1733 : ,




